Since the mid-1990s, numerous 
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rotected areas are the cornerstone of most conservation strategies. They protect biodiversity, safeguard ecosystem health, and provide an array of ecosystem services, such as fresh drinking water, places in which to relax, storehouses of genetic material, and reservoirs of wild plants and animals that can contribute to species populations in surrounding areas. Protected areas also house human communities, providing livelihoods and sustenance. However, investing in the selection, designation, and management of protected areas only makes sense if there is a reasonable chance that these areas can continue to provide these services in the future. Indeed, this assumption underpins the entire philosophy of protected area management.
To maximize the potential of protected areas, managers and policymakers need information on the strengths and weaknesses in their management and on the threats and stresses that they face. As understanding of the extent of threats to protected areas has grown, focus on the issue of management effectiveness has heightened, and there is increasing pressure on those responsible for protected areas to monitor their effectiveness. The reasons for assessing management effectiveness include the managers' desire to adapt and improve their management strategies, the need to improve planning and priority setting, and the increasing demands for reporting and accountability being placed on managers both nationally and internationally .
Concerns about threats to protected areas and about how to manage these areas effectively have existed since the first reserves were declared. In Yellowstone National Park, the first national park in the United States, concern about a single, parttime superintendent's ability to manage Yellowstone adequately led to the US Cavalry taking control in the early years of the park (Wright and Mattson 1996) . Despite the spectacular growth in protected areas over the past half-century (WCMC and WCPA 1997) and the importance ascribed to protected areas as mechanisms for in situ conservation in international strategies and conventions (Glowka et al. 1994 ), the problems faced by the world's protected areas remain a major concern. These problems can be grouped into three broad categories: (1) threats acting on the natural and cultural resources of the protected area; (2) inadequate resourcing for management; and (3) institutional and capacity problems, including inappropriate policies, poorly functioning management systems or processes, and inadequately trained staff.
Systematic attempts to analyze the threats facing protected areas date back to the early 1980s. In 1984, the IUCN (The World Conservation Union) Commission on National Parks and Protected Areas (CNPPA) prepared a list of threatened protected areas of the world (IUCN CNPPA 1984) . The commission acknowledged that the list was incomplete but ANT/NZ, Antarctica and New Zealand; AUS, Australia; CA, Central America; CAR, Caribbean; EA, East Asia; EUR, Europe; MAR, marine; NA, North America; N Africa/ME, North Africa and Middle East; N Eurasia, northern Eurasia; PAC, Pacific; SA, South America; S/SE Asia, South and Southeast Asia; SSA, sub-Saharan Africa.
Source: Data extracted from McNeely and colleagues (1994) and categorized and analyzed by the author.
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regarded it as indicative of some of the many threats facing protected areas around the world. The list, which was based on submissions from members of CNPPA and from the Conservation Monitoring Centre, documented 113 threats to 43 sites. The most commonly reported threats were inadequate management resources (16 sites), human encroachment (13 sites), change in water regime (12 sites), poaching (10 sites), and adjacent land development (10 sites).
In preparation for the 1992 World Congress on National Parks and Protected Areas, CNPPA again used its regional network to prepare a global review of protected areas (McNeely et al. 1994) . Data were collected from each region, including information on the status and coverage of protected areas; on management arrangements such as funding, staffing, and institutional structures; and on major threats. Although the report did not include a comparative analysis of threats to protected areas, references to threats from within the text are extracted and summarized in table 1. While the regional information is not precisely comparable because some questions called for subjective responses (what one CNPPA member considered to be a threat worth mentioning may have been considered less important by another member and omitted), some patterns are evident. Three of the five most commonly reported threats involve management and policy deficiencies, including inadequate legislation, poor administrative practices, and shortages of funding and staff, rather than external impacts on the protected areas.
In 2000, the World Wide Fund for Nature (WWF, formerly World Wildlife Fund) commissioned a study of threats to protected areas (Carey et al. 2000) . The study, which included a review of 26 assessments of threats carried out worldwide, found a correlation between undermanaged and threatened protected areas. It concluded that information on management infrastructure and capacity should indicate the likely status of conservation in the protected area or at least the likely degree of threat.
To maintain the value of protected areas, managers need to monitor the effectiveness of their management actions so that they can identify problems and focus their resources and efforts on addressing these problems. In the absence of systematic information on management effectiveness, managers are flying blind-responding only to the clearly visible threats and hoping that standard management approaches and techniques will deliver the outcomes that they seek. To be able to improve protected area management, managers need to better understand the threats facing their protected areas, the impact of those threats on the values of the protected areas, and the effectiveness of their management strategies in preventing and mitigating the threats.
Assessment of management effectiveness
Recognizing the extent of threats facing protected areas and the inability of management agencies to counter these threats, several organizations around the world have developed methodologies for systematically assessing protected area management effectiveness. The term management effectiveness includes three main components of assessment: (1) design issues relating to both individual sites and protected area systems, (2) appropriateness of management systems and processes, and (3) delivery of protected area objectives .
In 1997, CNPPA (renamed the World Commission on Protected Areas [WCPA] in 2000) established a Management Effectiveness Task Force to focus attention on the emerging issue of management effectiveness and to look at options for assessment. Rather than develop a single, global system, the task force concentrated on developing a framework, both to provide overall guidance in developing assessment systems and to encourage basic standards for assessment and reporting. The framework, which is part of the Best Practice Protected Area Guidelines Series , provides a structure and process for designing management effectiveness evaluation systems, provides a checklist of issues that need to be assessed, and suggests some possible indicators. The central tenet of the WCPA framework is that management follows a process with six distinct stages or elements. It begins with establishing the context of existing values and threats, progresses through planning and allocation of resources (inputs), and, as a result of management actions (process), eventually produces goods and services (outputs) that result in impacts or outcomes. The framework suggests that systems for assessing management effectiveness should incorporate components covering each of these six elements (see table 2), as they are complementary rather than alternative approaches to assessing management effectiveness. It should be noted, however, that as these components represent a convenient breakdown of elements of management effectiveness, there are likely to be similarities between elements. For example, an assessment of context, although it is not an analysis of management, provides the information that helps put management decisions into context and allows managers to set priorities based on the biological, cultural, and political information gathered. As such, the context assessment can provide the information necessary to develop a management vision, which can be monitored and assessed through the development of management objectives. The combined assessment of the remaining five elements gives a detailed picture of management, providing information that can improve the conservation and management effectiveness of individual protected areas or protected area systems.
A review of management effectiveness systems
In addition to WCPA, other organizations that have been prominent in addressing the management effectiveness issue include WWF, The Nature Conservancy, and The World Bank. A number of methodologies (e.g., the WWF/CATIE [Centro Agronómico Tropical de Investigación y Enseñanza] assessment system [Cifuentes et al. 2000 ], The Nature Conservancy's measures of conservation success [TNC 2000]) were developed in parallel with but separately from the WCPA framework between 1994 and 2000. More recently, a number of methodologies for the evaluation of management effectiveness have been developed using the WCPA framework (e.g., WWF Rapid Assessment and Prioritization of Protected Area Management methodology [Ervin 2002 ], IUCN/WWF Forest Innovations Project [Hakizumwami 2000]) .
A review of 27 systems (listed in table 3) was carried out, documenting the basis of each methodology and examining how the different methodologies relate to the WCPA framework. (For a brief description of each of these systems, see also Hockings 2000 .) The systems reviewed included methodologies that had been applied in the field as well as a number that had been proposed but not yet field-tested.
The objective of the review was neither to critically analyze the adequacy and appropriateness of each system nor to review the nature and utility of the results of each system. Such a review would not have been possible, in most instances, because the only documentation available was a description of the methodology, without any results from pilot studies or applications. Even where results from applications of a methodology were available, it would have been difficult to assess the usefulness of results without contact and discussion with relevant protected area managers and other stakeholders from the sites, and this was not possible within the scope of the study. Instead, the review examined the approach each system took to assessment and the data collection methods used. The WCPA framework provided the basis for analyzing which of the framework elements were addressed by each system. In addition, the nature of the data collected by each of the systems was considered.
Many of the methodologies relied, in whole or in part, on ratings of various aspects of park management provided by managers and other stakeholders to determine management effectiveness. Such scoring is usually based on the often subjective perceptions of the person allocating the rating. Although there may be considerable guidance on how various scores should be allocated, the knowledge base on which respondents allocate their scores may vary considerably. To supplement simple scores, some assessment systems also ask respondents to provide additional information that helps to explain or qualify each score. In this analysis, all systems relying on qualitative, perception-based data are described as scoring.
In contrast, a number of methodologies incorporated monitoring programs to provide quantitative information for assessment of management effectiveness. The information gathered, referred to as monitoring data, was not derived from the perceptions or opinions of managers, stakeholders, or other participants but from the measurement of some aspect of management activity or of the resource and activities being managed. While the natures of qualitative and quantitative data differ, one is not necessarily superior to the other in terms of accuracy or meaning. Both data types are subject to error during collection, and both require interpretation by the researcher. Interpretation, in this context, involves ascribing meaning or significance to any detected change in a parameter, whether it is assessed qualitatively or quantitatively.
Each of the methodologies was analyzed to determine which elements of the WCPA framework were considered and whether the data collected on these elements were derived from monitoring or scoring (see table 4). These data were analyzed using multivariate methods. Cluster analysis was carried out using the PATN (pattern analysis) program (Belbin 1993) to define groups using a flexible UPGMA (unweighted pair group method with arithmetic mean) fusion strategy based on Czekanowski's asymmetric measure of association. The Czekanowski is an asymmetric association measure, which is appropriate for data from the analysis of methodologies because it ignores null-null correlations where methodologies both lack an attribute but takes account of positive-positive or positive-null matches (Belbin 1993) . The cluster analysis (figure 1) suggests the existence of two groups of methodologies. Group 1 consists of methodologies that are primarily based on monitoring of framework elements. Group 2 consists of methodologies that are predominantly based on scoring data. Only two methodologies contain both monitoring and scoring data. One of these (M11) uses primarily monitoring data, while the other (M22) has an equal balance of the two types of data.
The appropriateness of the defined groups can be examined by ordinating the data and examining the position of group members in component space (WardellJohnson and Williams 1996) . The ordination was carried out using a Windows version of PATN (Belbin 1993) , using semistrong hybrid multidimensional scaling (SSH module of PATN) and the same similarity measure used in the cluster analysis. The results of this ordination are plotted in figure 2. The more similar the methodologies are in their attributes in relation to the WCPA framework, the closer together they will be in two-dimensional space. A number of methodologies have identical attributes (e.g., methodologies M7, M14, M17, and M20) and hence plot at the same point on the graph. The ordination has also separated the methodologies according to whether they are based primarily on monitoring data (methodologies M7, M8, M10, M11, M14, M15, M16, M17, M20, and M23) or on scoring. The minimum spanning tree, which is the minimum distance required to connect all data points, shows the nearest neighbors of any methodology (Belbin 1993) . The ordination and minimum spanning tree confirm that the two groups identified in the cluster analysis are appropriate. The group based on scoring data (group 2) is a more diverse grouping, indicated by the more complex linkages in the minimum spanning tree.
Discussion
The distinction between methodologies based on monitoring data and those based on scoring data is of particular interest because it reflects very different approaches to assessing management effectiveness, raising the question of what constitutes "truth" in relation to evaluation information. Patton (1990) on one's perspective, and is, therefore, inherently definitional, situational, and internal, is associated with phenomenology" (pp. 482-483) .
It may appear on the surface that the more quantitative data from monitoring programs are likelier to be closer to the truth than more qualitative information based on respondents' perceptions. However, the subjective responses of protected area managers are likely to be based on years of field-level experience, and these responses may better capture the realities and complexities of the protected area than many monitoring programs. Weiss and Bucuvalas (1980) have argued that decisionmakers apply both "truth" tests (tests of whether the data are both accurate and believable rather than "true" in an absolute sense) and "utility" tests (tests of whether the data (Rowell 1993) Heritage Area (Wachenfeld et al. 1998 Note: The code number (in bold) assigned to each methodology is used to refer to methodologies in later analysis and discussion. Dates when a system was initially developed (where known) are indicated in brackets.
can help improve management) in judging evaluation information. Patton (1997) has also argued that practical utility is more relevant than absolute truth in assessing evaluation results. In this sense, scoring methodologies may reveal useful insights into management issues and management effectiveness, even though they are based more on perception than on concrete data.
Because data collection through monitoring can require significant investment of staff resources and funds, collection of these data requires a long-term commitment to the assessment program. Not surprisingly, the 11 methodologies that include monitoring data are all designed as long-term assessment programs. They are also all site-based rather than system-focused approaches. In contrast, a number of methodologies are designed to provide rapid results and are not dependent on an extended period of data collection. These rapid assessment systems (e.g., methodologies M2, M4, M9, M21, M25, M26, and M27) must, by their nature, rely largely on scoring or other qualitative data collection systems for their information. They tend to compare multiple protected areas or examine whole systems rather than focus on individual sites, although there are some approaches, such as M25, that are sitefocused.
Only seven of the methodologies reviewed in this study considered more than three of the six framework elements. Apart from the Fraser Island case study (M11) and The Nature 
agement of National Parks and Sanctuaries in India
The Nature Conservancy- 
Conservancy's measures of conservation success (M22), all the other methodologies that included four or more framework elements relied entirely on scoring for data collection. Only two of the group 1 (monitoring) methodologies considered framework elements other than outputs and outcomes. In some cases, the documentation for the methodology justified this focus on outputs and outcomes, stating that outcomes or results were the most meaningful measure of management performance (e.g., Chrome 1995 , MRC 1995 , Alexander and Rowell 1999 , Jones 2000 . In other cases (e.g., Silsbee and Peterson 1991, Shaw and Wind 1997) , this concentration on outcomes probably reflects the assessment objective of focusing on the status of the natural resource rather than on the status of management.
The methodologies in group 2 (scoring) are more diverse in terms of the range of framework elements they contain. Some, such as M24 and M25, only collect data on outcomes, which may reflect the belief that outcomes are the most meaningful measure of performance. In many cases, it is likely that methodologies only consider a limited range of elements because they were designed with a particular focus in mind (e.g., M5, M6, and M18 only consider internal management processes) and without a conceptual framework that links evaluation to the whole process of management.
Of the seven methodologies that considered four or more framework elements, three were developed using the WCPA framework as the design tool (M11, M26, M27) and four were independently derived. The only methodology to use all six elements (M27) was developed from the WCPA framework. One of the strengths of using the WCPA framework to develop and analyze assessment methodologies is that it directs attention to the range of evaluation information that could be collected and demonstrates how this information can be linked to provide a rich explanatory picture of management effectiveness. The framework could be used to adapt and expand existing methodologies or to design new, more comprehensive systems, using monitoring data, scoring data, or, most likely, a combination of both.
As demonstrated by the proliferation of new systems reported here, the management effectiveness of protected areas-a relatively obscure issue 10 years ago-has emerged into a dynamic new subfield of protected area management. Challenges for the future will include promoting widespread acceptance of management effectiveness assessments in protected areas (and of the tools that have been developed to deliver them) and establishing monitoring and evaluation as integral activities within protected area management. The test of the usefulness of this work will come from its ability to deliver improved management on the ground.
